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PREFACE

This module introduces learners to the size and scale of the Goldstone-Apple
Valley Radio Telescope (GAVRT) antenna structure.

In a collaborative effort, the Apple Valley (California) Science and Technology
Center (AVSTC), the Apple Valley Unified School District, the Jet Propulsion
Laboratory (JPL), and NASA have converted a 34-meter antenna at NASA’s
Deep Space Network’s (DSN) Goldstone Complex into a unique interactive
and teaching instrument available to classrooms throughout the United
States, via the internet.

The Goldstone-Apple Valley Radio Telescope (GAVRT) is located in a remote
area of the Mojave Desert, 40 miles north of Barstow, California. The
antenna, identified as DSS - 12, is a 34-meter diameter dish, 11 times the
diameter of a ten-foot microwave dish used for satellite television. DSS-12
has been used by NASA to communicate with robotic space probes for more
than thirty years. In 1994, when NASA decided to decommission DSS- 12, a
group of professional scientists, educators, engineers, and several community
volunteers envisioned a use for this antenna and began work on what has
become the GAVRT Project.

The GAVRT Project is jointly managed by the Apple Valley Science and
Technology Center (AVSTC) and the ‘J’elecommunications  and Mission
Operations Directorate (TMOD) at the California Institute of Technology’s Jet
Propulsion Laboratory.

Students and teachers in potentially 10,000 classrooms across the country
will be able to register with the center’s internet site and operate the
telescope from their own classrooms using personal computers, under the
oversight of AVSTC GAVRT system clperators.

A Tour of Lhe  GAVRT:  Review Draft: l@3/97 ~’51 AM 3



MODULE OVERVIEW

There are no prerequisites for use of this module.
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If you have not already completed the “Basics of Radio Astronomy” learning
module, that module complements this module and should be completed
before beginning the “System Theory of Operation” learning module, the next
module in this series. The “Basics of Raclio Astronomy” learning module may
be downloaded without charge from UR1~:

http: //www.jpl.nasa. gov/radioastronomy/

The “Basics of Radio Astronomy” describes how electromagnetic signals are
naturally created in outer space and how they are propagated through space
to the GAVRT antenna.

“A Tour of the GAVRT Antenna” provides a pictorial tour of the antenna and
is especially designed to give a “feel” for the size and scale of the antenna.
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IIc11o. I’m Bmoke Advdi md 1 ~(ould li}w to tohe YOU on a
u wl}<ilbq tour of the GolclstollP-i’ii)])lc \ Ytllty Radio Telescope
al)tt’lllla.
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This is a close-up of a primuqy reflector dish panel. Each panel has six acijustirtg

scre141s for aligning the panel. It is made of aluminw)) and is perforated, uhich
means you can see through it. Imagine standing on one of these panels, 9 stories
up in the air, looking douw through it and seeing the ground below. !Ckt’s uht
I’m going to do.
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You ‘re looking at a full (uko of the GAVRT antenna in the early
morning light.. The primary reflector is 3’1 meters in diameter.
On the right side of the antenna is the personnel access (rwrth)
ladder to the hour angle dril’e equipmerl t. The sollth ladder, on
the left of the an tenm  is the personnel access to the declincdwn
cfril’e equip nlente In the foregrourtd,  you ca~l see tile interlocked
chait) link perimeter fence. That is for safet>’p of course, anti you
cm oftl.v enter t}w mea 11’bile u’earing a hard }101.



Here I cm measuri?lg  the ulidth of the ]wur angle pinion gear. As yolL can see, it
measures 8 inches. Just above the pinwrt gear is the lwur angle btLll gear. It’s
big!



I’m touching the manual brake actuator on th lwur angle brake!



Here I’m taking a break and sitting on the hour angle skid. Behind me are th. . ,,, ,
hour angle gea; boxes. Big, huh? At the top of the picture is t-he twur angle mu
gear.
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I’t’e reached the top of tlw solitll loddct,. J>all ! 1 cim 1 tlim back now. Notice

}1010 high up I am by lool{ill<~’ at tlw lli-rcllLWr- (Person~tel lift) porkec] on the

sen’ice pad belo[i. It loohs lihc a 7hllt{[l t I’llch from here.



I am tww on W declinotwn skid, stamiirtg  on the declirmtwn  limit switch box. A
nylon chain connects  the deelinatwr~ switch box to one of the declination gear
boxes. The white canister ]wuses the filter for the declination gearbox lubricutwn
system. Tlw big white tube rmm.ing behind me is the polar shaft, or ]ww angle
axzk. h about halfway lLII the a.nten?la nolo.



Here I’m resting my fbot on one of the two declumiior~ drive rnotora. You can see
the declinafbr~  gear box irl the backgrotlr~.



A]lot}ler rest stop! 1 ‘m sitting otl the declitlatio~l dri[e motor. 10 the
left is t)le dwlillatiorl gmr box, and tile Ckclitlatiorl mrringe counter
[( ‘Pig-}l 1s are ill tl)e [Ijl~x’r left of th pict [ire. ~vouldtl ‘t want those to
f(lll 011 rile!
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h nleasurirlg the uidth of the declirln!tirl  pinwn  gear. It rneasl~res 6 inches.
Can you see the polished teeth of the declirlatwr~ bull gear? Dm’t  bite me!





Well, I’[’e made it to the dish!! I’m clinlbil)g t]) rough the dish access  door. T’hrtk
good~wss the hard holds are l~elded to tlw side of tile cone. See the perforations in
t}te reflector slirf(lce i)! the foreground. Relll t’111 bt’r, yol~ can see through these

holes cdl tile l~wy to tile gl.o[~rld. Pretty scaly, hilt pretty excitirlg, too!



T’m inside the retlector  dish and pausing orL my climb to the top of.. . . . . .

the cone. Should 1 contilt ue? See the clearance light on the rim 01
the primctr.v reflector?



Can YOU see meat the top of the cone emrnir~irtg the ciichroti? flu? top of the X-
band feed horn is just below the ciizhroic plate. See the RF mirror behind me and

to thz right? The top of the S-band feed lwrn is just belou] t}r,.e mirror. You can
see three of the four legs of t}w qu.adrapod assembly that support the secorula~
reflector, which you cannot see. (No, I wor).t be climbirlg to the secorrdaw

reflector!)  Car~ yolL find t?w cone access door?





In the center of the picture is the top of the ~Y-band feed horn. 70 tile right,
is the S-band feed horn. The “J” SIMIPW! hose com irlg out of the cone ard

runnitlg to the top of the feed is tlw .Y-balld mill blot[er hose.



Peek-u-boo! I’m actually irlside t}le colte b.v [lUV of the cone access door. Can you
find another door in the bacl{groti)ld! llwt’s  the dish seruice Imht access door.
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Who can tell me what this is? Well, it b tlt~ X-band ruin blou~er and hose inside of
the cone, of course. Actuoll.v, a rain blower sounds pretty good right now,
considering it is about 110 de~ees up here today.



The tipper part of the picture is the X-band feed horn. Belol[~ k
the .Y-baIid polarizer. Interest@, htih ?



Here ig a complete view of the antenna. a~ seen from a Hi-Ra~ger@er~ler~lber  the
Tonha truck?) The surveillance TV and meteorology station mast is in the
forepound.  flu? car under the antenna is un irLterrned&h%%izd Mercwy  Sable.
&you, see me standing a! the car door. bok at t}le dish--you cun see through it!
And I was up there! It was really fitrt!

I hope you er~oyed this tow as much as 1 did! Lr7utadz  you so much for coming
along with me on this tour! I recoin mend t?mt you also visit the AVSE web site
to dowrdoud the 6’GAILRT System 7?wory of Operation” learning module to learn
IWW the w~wle system works togethm to deliver obserz’a~iorud radw astrorwrny
data to sys~ern users. Bye for rww! I third{ it’s time for hmc]L, and definitely a.
COO1 drinlt!

I%mhs again for coming along.

Brooke Ardenski
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